Cerebral proliferative angiopathy (CPA) is defined as a rare vascular disorder, characterized by diffuse arterial proliferation and distinctive angiogenetic features. Complication with hemorrhage is exceedingly rare, but once the bleeding occurs, the chance of re-bleeding is increased. Here we report a case of a patient with CPA complicated with bleeding and re-bleeding, and imaging findings mimicking a brain tumor, which has not been reported in the literature so far.
Introduction
Cerebral proliferative angiopathy (CPA) is an extremely rare vascular entity, with complex morphology and poorly understood origin. The natural evolution of CPA is different from arteriovenous malformation (AVM), and in contrast to AVM clinical presentation, in which severe headache from parenchymal hemorrhage is the chief symptom in about half of all patients, in CPA complication with hemorrhage is extremely rare. However, in patients complicated with bleeding, the estimated risk of re-bleeding is high (67%). All reported cases 1 of CPA complicated with hemorrhage showed typical imaging findings of hemorrhage in the acute phase in computed tomography (CT) and magnetic resonance imaging (MRI). To the best of our knowledge, this is the first case report in the literature showing CPA complicated with bleeding and rebleeding and MRI features mimicking an intracranial tumor.
Case report
A 24-year-old man was found unconscious by his family members, and was intubated because of repeated generalized epileptic crisis. The neurologic examination revealed miotic pupils with preserved photo motor reflexes. He reacted against painful stimulus with elevation of the upper extremities. His past medical history was unremarkable, except for left hemicrania headache, which was relieved with analgesic drugs. Laboratory test results were normal. MRI of the head was performed and subsequently the patient underwent surgery.
Coronal T2-weighted images revealed a heterogeneous left temporal mass, with mixed appearance, composed of an area of high-and low-signal intensity. There was an associated mild shift of the midline to the right (Figure 1(a) ). Axial fluid-attenuation inversion recovery image through the same level revealed a heterogeneous high-signal intensity lesion and surrounding dilated vessels (Figure 1(b) ). Axial T1-weighted image (Figure 1(c) ) revealed a heterogeneous high-signal intensity lesion, and axial susceptibility-weighted image (Figure 1(d) ) revealed the presence of hemosiderin; both sequences were consistent with blood composition. Axial gadolinium-enhanced T1-weighted image revealed no appreciated enhancement of the mass, but enhancing surrounding dilated vessels ( Figure 1 (e)).
The patient subsequently underwent surgery. A standard fronto-temporal craniotomy was performed. The temporal cortical surface had an abnormal appearance with multiple dilated veins distributed in the temporal lobe and Sylvan fissure ( Figure 2 ). The first impression was for a lateral arteriovenous malformation (AVM), but the neurosurgeon did not find a nidus or feeding vessels, making this diagnosis unlikely. However, the macroscopic view was highly suspicious for a vascular lesion, such as a cavernous angioma or micro-AVM, which is difficult to find intra-operatively. During a minimal craniotomy a multi-cameral hematoma, composed of different blood age and a calcified piece, was seen and was totally evacuated. The surrounding brain parenchyma had a normal appearance. Based on gross examination of this lesion, a hemorrhagic tumor, such as angioglioma, oligodentroglioma or a dual pathology coexistence of glial tumor and vascular lesion, was suspected as well. 2 The histopathology revealed no underlying tumor, but a hemorrhagic lesion with underlying cavernoma or AVM. There were also dense calcifications, and gliosis. The blood vessel had either a thin wall, or a thicker muscular wall ( Figure 3 ). Eventually, the patient 
Discussion
CPA is a distinctive vascular disorder characterized by the presence of diffuse vascular proliferation, progressive hypervascular shunting, and presence of multiple dilated vessels interspersed between normal brain parenchyma. CPA is different from brain AVM, and it has a mixed appearance between lesions that demonstrate cellular proliferation and endothelial hyperplasia-like hemangioma or true vascular tumor and true AVM. Other imaging findings that make this vascular disorder a separate entity are the absence of dominant feeders, the discrepancy between large size of the nidus and only moderately enlarged veins, the presence of transdural supply, the presence of the proximal stenosis of the feeding arteries and the absence of flow-related aneurisms, and the presence of capillary angioectasia. CPA does not display arteriovenous shunting, so early venous filling is uncommon.
When analyzing the risk for hemorrhage, the presence of proximal stenosis of the feeding arteries, and angiogenesis, were the predisposing factors. Stenosis of the proximal arteries is a common imaging feature, and affects the internal carotid artery and its first proximal segment of the medial cerebral artery (M1), and anterior cerebral artery (A1). As was observed in our patient, the risk of re-bleeding is increased after the first event.
CPA accounts for 2-4% of overall brain AVMs. There is a female predilection 2:1, and the mean age of presentation is 22 years. Involvement of the brain could be focal, lobar or the whole hemisphere. Histopathology demonstrated an alteration of internal elastic lamina and smooth muscle cells, collagenous thickening of the vein and dilated vessels interspersed between normal brain tissues. There is mild perivascular gliosis. 3 Careful evaluation of the MRI findings of the mass revealed that it had a mixed composition. MRI showed high-signal intensity in T1 and blooming artifact on the susceptibility-weighted images in the peripheral part of the mass, which is consistent with blood composition in the early subacute phase. The medial part of the mass demonstrated high-signal intensity on T2, and highsignal intensity on susceptibility-weighted imaging, and was surrounded by a low-signal intensity rim of hemosiderin, which favors a chronic hemorrhage. There were multiple hypertrophic vessels adjacent to the mass that were interspersed between normal neuronal tissues. Catheter angiography showed arterial proliferation without arteriovenous shunting and filling of multiple dilated veins, which is consistent with CPA. Angiography did not show arterial stenosis or flowrelated aneurysms.
The perfusion-weighted MR image (pMR) sequences were not employed because of the deterioration of the patient's condition, but it is reported that these images provide important information about the perfusional disorder of the cerebral parenchyma. Perfusion images revealed a hypoperfusion area, far beyond the boundaries of the morphologic malformation depicted on conventional MR, indicating that this disease affects the whole hemisphere. The nidus shows increase cerebral blood volume, and prolonged mean transit time (MTT); pMR also reveals hypoperfusion abnormality in the remote area, which appeared normal in conventional MRI. It is presumed that these hypoperfusion areas trigger the formation of new vessels, but the signaling mechanism is still unknown. 4, 5 Clinical symptoms and prognosis are different from classical AVM. Presentation with acute neurologic deficit, as was observed in our patient, is unusual; the most common presenting symptoms are seizures, headache and progressive neurologic deficit. The patient also . Photomicrograph hematoxylin-eosin stain, original magnification Â20, showed proliferation of variably sized blood vessels, which have a thin wall (veins) or thicker muscular wall (arteries). There is no intermingled brain tissue in the section examined.
presented with stroke-like symptoms or transient ischemic attack (TIA), which are attributable to ischemia.
These angiomorphologic changes steer the strategy of treatment. Because the hypoperfusion of cortical and subcortical areas is the main patho-mechanism of this disease, the therapy that increases cortical cerebral blood supply, such as burr-hole therapy, can be recommended. Histopathology demonstrates that brain tissue within the nidus, or interspersed between dilated vessels, is functional, so the alternative therapies such as surgery, radio surgery and embolization carry the risk of damaging it and causing permanent neurological deficit. However, these kinds of therapy should be employed in patients with refractory epilepsy, intractable headache or if the patient presents with hemorrhage. Burr-hole therapy has shown good results in some patients with disabling headache or seizures. 6 
Conclusions
In summary, we report a rare vascular cerebral malformation complicated with bleeding and re-bleeding, resembling a glial tumor. Careful analysis of different blood age composition and dilated vessels interspersed between normal or gliotic neuronal tissue are crucial MRI findings to establish the correct diagnosis of cerebral proliferative angiopathy complicated by hemorrhage.
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